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In the title molecule, C 19 H 20 N 2 O 2 , the cyclohexene ring adopts a sofa conformation, while the pyran ring adopts a flattened boat conformation. In the crystal, molecules are linked by N-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds, forming a twodimensional network parallel to (010).
Related literature
For background to compounds containing the 4H-pyran unit, see: Brahmachari (2010); Hatakeyama et al. (1988) . For the biological activity of compounds containing a tetrahydrobenzo[b]pyran ring system, see: Andreani & Lapi (1960) ; Bonsignore et al. (1993) ; Brahmachari (2011); Konkoy et al. (2001) . For 2-amino-4H-pyrans as photoactive materials, see: Armetso et al. (1989) . For the synthesis of related compounds, see: Jin et al. (2004) ; Balalaie et al. (2007) . For related structures, see: Tu et al. (2001) ; Wang (2011) . For ring conformations, see: Duax et al. (1975 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; z À 1 2 ; (ii) x À 1 2 ; Ày þ 1 2 ; z À 1 2 .
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: PLATON (Spek, 2009 (Brahmachari, 2010; Hatakeyama et al., 1988) . The tetrahydrobenzo[b]pyran ring is of particular interest because compounds bearing this structural motif exhibit diverse biological activities such as spasmolytic, anticancer and anti-anaphylactin agents (Andreani et al., 1960; Bonsignore et al., 1993) , anti-Alzheimer's disease (Brahmachari, 2011) , anti-Huntington's disease, anti-Parkinson's disease and anti-HIV (Konkoy et al., 2001) . 2-Amino-4H-pyrans have also been found to be useful as photoactive materials (Armetso et al., 1989) . Hence, investigation of the structural features of biologically relevant tetrahydrobenzo[b]pyran derivatives is of both scientific and practical interest. In continuation of our efforts to develop useful synthetic protocols for biologically significant molecules, we herein report an efficient and environmentally benign synthesis and the crystal structure of the title compound. The bond lengths and angles of the title compound are normal and correspond to those observed in related structures (Tu et al., 2001; Wang, 2011) . The cyclohexene ring adopts a sofa conformation while the pyran ring adopts a flattened boat conformation with asymmetry parameters [ΔCs(C7) = 5.71] and [ΔCs (O1-C4) = 0.08; ΔCs (C2-C3) = 9.8)] respectively (Duax et al., 1975) . In the crystal structure, intermolecular N-H···N and N-H···O hydrogen bonds link the molecules into a two-dimensional network parallel to (010) (Fig.2) .
Experimental
The synthesis of the title compounds was carried out via one-pot multi-component reaction in aqueous ethanol using lowcost and environmentally benign sodium formate as catalyst at room temperature. An oven-dried screw cap test tube was charged with a magnetic stir bar, p-methylbenzaldehyde (0.12 g, 1 mmol), malononitrile (0.066 g, 1 mmol) and sodium formate (0.136 g, 20 mol %) in 5 ml aqueous ethanol. The reaction mixture was then started to stir vigorously and after 20 min 1 mmol of dimedone (0.14 g) was added, and continued to stir. After completion of the overall reaction (2 h) as monitored by TLC, a white solid was precipitated out, filtered off, and washed with aqueous ethanol. Recrystallization from ethanol afforded the title compound as white block-shaped crystals (252 mg, yield 82%) with the m.p. 492-494 K (lit. 492-495 K) (Balalaie et al., 2007) . Rf 0.82 (EtOAc). White solid; FT-IR (KBr) νmax 3375, 3256, 3180, 2961, 2920, 2885, 2187, 1677, 1637, 1607, 1512, 1460, 1414, 1366, 1215, 1137, 1030, 825, 764, 565 Refinement H131 and H132 attached to N13 were located in a difference map and refined isotropically. The remaining H atoms were positioned geometrically and were treated as riding on their parent C atoms, with C-H distances of 0.93-0.98 Å; and with U iso (H) = 1.2U eq (C), except for the methyl groups where U iso (H) = 1.5U eq (C).
Computing details
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound with ellipsoids are drawn at the 40% probability level. H atoms are shown as small spheres of arbitrary radii. The packing arrangement of molecules viewed along the a axis. Hydrogen bonds are shown as dashed lines. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0367 (9) 0.0374 (9) 0.0412 (9) 0.0067 (7) 0.0188 (7) 0.0033 (7) C6 0.0359 (9) 0.0487 (11) 0.0608 (11) 0.0036 (8) 0.0284 (8) −0.0003 (8) C7 0.0317 (8) 0.0417 (10) 0.0482 (10) −0.0005 (7) 0.0215 (7) 0.0046 (7) C8 0.0322 (8) 0.0479 (10) 0.0422 (9) −0.0069 (7) 0.0146 (7) −0.0028 (7) (2) 156 (2) 
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